Introduction
Engineering graduates today need to be versed in their technical competency and must be able to adapt and thrive within a business-based environment. Beyond that, they also need to have the capability of adapting to changes within their industry, creating new solutions to challenging technical problems, and recognizing new opportunities for development. Many of these characteristics relate back to what is referred to as an "entrepreneurial mindset."
The definitions of entrepreneurial mindset described above are generated from an engineering perspective. When examining the literature for the definition of entrepreneurial mindset as it pertains to business, it is interesting to note that characteristics such as technical and analytical expertise and business acumen do not exist within the definition. Instead, the focus is shifted towards the ability of the individual to recognize opportunities and act upon them even in times of uncertainty (Haynie, Shepherd, Mosakowski & Earley, 2010) as well as to employ characteristics such as goal setting and deciding upon the proper timing for pursuing opportunities (Ireland, Hitt & Sirmon, 2003) . This lack of inclusion of business acumen skills is likely due to the business lens that is being used in the preparation of the definition, where it is assumed that students would already have the necessary business skills to make the venture viable. This assumption would not necessarily hold for students from an engineering background, where business skills are not a usual part of their professional development. A summary of the characteristics of an entrepreneurial mindset from both an engineering and business perspective are shown in the Venn diagram (Figure 1 ).
Figure 1:
Characteristics of an Entrepreneurial Mindset. This figure illustrates the relationships that exist between definitions of an entrepreneurial mindset based upon a disciplinary perspective Figure 1 demonstrates that definitions of an entrepreneurial mindset are overlapping. The overlap is focused upon the ability to recognize opportunities, deal with uncertainty, and then persist despite failures that may occur. Another interesting highlight from Figure 1 is that the description of entrepreneurial mindset as it pertains to information and communication technology students (Hynes and Richardson, 2007) falls entirely within the scope of the engineering perspective. This may be due to the technical background that these students gain as they progress through their degree programs but the lack of development of business-related skills.
For the purpose of this paper and our analysis, we will use the definition of an entrepreneurial mindset as it pertains to engineers. It is also important to clarify the definition that we will use for creativity, as this particular term can have a variety of meanings depending on the audience. For this study, we will use the definition of creativity as defined in Nadan's (2014) publication on using innovation science to minimize entrepreneurial risk. This is defined as the "ability to produce work that is useful and novel (i.e. different and surprising when compared to prior work)."
Entrepreneurial Mindset Development of Engineers
There have been many different approaches taken in developing an entrepreneurial mindset with engineers. Byers et al. (2013) noted that a mixture of approaches would be necessary to achieve the goals associated with entrepreneurship education. An extensive review of the types and forms of entrepreneurship education at institutions across the United States was performed previously (Shartrand, Weilerstein, Besterfield-Sacre & Holding, 2010) . Although they examined mostly curricular interventions, they also touched on extracurricular implementations and noted that campus offerings such as business plan competitions, entrepreneurs in residence, and projects that students can pursue outside of class are all capable of building entrepreneurial skills among undergraduate engineering students. An examination of the ability of extracurricular programs to build an entrepreneurial mindset was furthered in a recent study (Yasuhara, Lande, Chen, Sheppard & Atman, 2012) . They found through a combination of survey analyses and interviews with participating students that there was a positive correlation between attributes associated with an entrepreneurial mindset and participation in both engineering and non-engineering extracurricular activities. The extracurricular activities included participation in undergraduate research, community service, study abroad, and internships. These experiences not only served to build the entrepreneurial skill sets of the students but furthered their engineering education experience in general.
It is important at this point to distinguish between extracurricular activities, which include any activities outside of curricular interventions, versus co-curricular activities, which occur outside of class time but still have a relationship to the students' curricular program.
Co-curricular Interventions
Recent studies that have been performed on the development of the entrepreneurial mindset with engineers through co-curricular activities include the Weekly Innovation Challenges developed and implemented at Saint Louis University, which are hands-on activities that student teams undertake in a competitive environment. These activities have been linked to different characteristics of the entrepreneurial mindset, such as creativity and innovation. Preliminary assessments of their implementations have shown that students believe these challenges are positively contributing to their development of entrepreneurial-related skills . There have also been a few studies on the use of boot camps as a means of encouraging entrepreneurial mindset development amongst students. Barbe, Magids and Thornton (2003) described their approach for developing technology entrepreneurship skills in both students (undergraduate and graduate) and faculty One component of their program was a one-day "Technology Startup Boot Camp" that was offered at the start of the academic year as a means of introducing topics associated with enterprise development.
There were approximately 200 participants, who were believed to have left with a basic understanding of business principles. However, there was no assessment of the outcomes of the boot camp in their study.
The model of this boot camp then spread to other institutions across the country through the "Invention to Venture (I2V)" one-day intensive workshop series developed and run through a partnership between the NCIIA (now Venture Well) and its member institutions (Weilerstein et al., 2004) . In a study detailing the outcomes of this boot-camp experience at five institutions-University of Maryland College Park, University of California San Diego, University of Central Florida, University of Florida, and Illinois Institute of Technology-it was mentioned that the boot camp reached 200 participants on average per university campus. Participants were asked to complete preand post-boot-camp surveys to measure the impact on their knowledge of how to succeed as an entrepreneur and their possible steps towards entrepreneurship. Among the 40% of boot-camp participants who completed the surveys, there was an increase in the percentage of respondents (from 33% to 82%) who stated that they had "good to excellent knowledge" on how to succeed as a technology entrepreneur. When examining participants' steps toward entrepreneurship, positive changes in their plan to network in business and academic circles, attend classes or seminars, join entrepreneurial clubs and apply for NCIIA grants were also observed. The changes in these categories ranged from 6% to 30%.
More recently, Kwong, Thompson, Cheung, and Manzoor (2012) discussed the qualitative results they obtained from a combination of structured interviews, focus groups, and analysis of individual learning logs involving the twelve participants who took part in their one-week intensive boot camp. The boot camp was targeted towards business students at a UK institution who were interested in starting their own businesses as an alternative to regular employment. This boot camp, unlike the previous ones described, took place off campus and provided a more informal learning environment.
Their main findings were the following: entrepreneurship skills can be taught through a boot-camp environment, which provides for better communication between students and instructors and room for participants to learn more about their personal strengths and weaknesses and how this relates to entrepreneurship. This is in comparison to what could be accomplished in a traditional classroom setting. Interestingly, they also remark that the boot camp would not be as effective without a curricular component that provides students with the foundation necessary to be able to succeed when placed in the boot-camp environment. The authors did caution that, due to small sample size, the broader implications of this research may be limited. Adding to the literature on entrepreneurship boot camps, our article will review the design, implementation, assessment, and key takeaways of two implementations of a sophomore innovation and entrepreneurship engineering boot camp during the 2013 and 2014 academic years.
Methods

Boot Camp Design and Implementation
The focus of our sophomore boot camp was to introduce students early in their engineering education to the concepts of innovation and entrepreneurship. To make this experience relevant to their future careers, we chose the theme of the National Academy of Engineering's (NAE) Grand Challenges in our first implementation in 2013. This theme was not continued in the subsequent implementation as it was found to be difficult for students to tackle problems outlined in the grand challenges based on their limited technical experience at that point.
Students were first contacted through email during the month of June with information about the boot camp and how to apply. To be considered for the boot camp, students had to be entering their sophomore year of their engineering program, and they needed to complete a short application that included questions on their departmental selection and why they felt entrepreneurship was important to them and beneficial to their future careers. By the end of June, the application process closed, and students were selected to be a part of the sophomore innovation and entrepreneurship boot camp. In 2013, 23 student applicants were accepted into the program, with 10 students committing to and completing the boot camp. In 2014, we had a total of 27 students that were accepted into the program, all of whom committed to participating in the program; however only 23 participants completed the entire boot camp.
The boot camp was designed to be a three-day immersive experience for the students just prior to the start of the fall semester in August. During the second implementation, the schedule for the boot camp was shortened slightly to two-and-a-half days based on feedback received from previous participants. Specific details on the layout and content of the boot camp were discussed in a previous article (Bodnar, Clark & Besterfield-Sacre, 2014) . It is important to note that in the modifications for the subsequent 2014 offering, no key content areas were removed. Instead, the instruction was tailored towards the desired outcomes of the boot camp based on the assessment performed during the 2013 implementation. These desired outcomes included determining customer problems, identifying limitations in idea generation (preconceived constraints), iterating during the design development phase through the customer review process, and successfully pitching a business concept.
Each day started with a hands-on activity to get the students actively participating in developing their skills and helping them build community connections. The hands-on activities were selected from the Saint Louis University Innovation Challenges iBook . For this reason, it was possible to vary the focus of the activities among creativity, innovation, and entrepreneurship, as each activity within the iBook was catalogued based on these criteria. After the hands-on activity, students were given a combination of instruction on key topics related to the product development process as well as the opportunity to participate in activities that would allow them to observe some of the concepts in action. In the 2013 implementation, these activities included team-based design solutions to one of the NAE's Grand Challenges. In the 2014 implementation, student groups were instead provided with an opportunity to "hit the streets" and perform ethnographic-type analyses and customer interviews to identify problems relevant to customers in the university community.
Modifying the design project to focus upon customer problems that the students could directly relate to appeared to result in students having more confidence in being able to solve the problem given their limited technical knowledge. The boot camp also included "homework" assignments on the first and second days. Each homework assignment was designed to enable students to go deeper in the development of their product design skills. The first assignment focused on developing a customer value proposition, and the second one challenged them to get customer feedback on the product ideas for their design problem.
At the end of the boot camp, student groups pitched their design ideas to five panelists that included university faculty members (business and engineering), an office of technology management staff member, and members of the Pittsburgh entrepreneurial community. As part of their final pitch, students had to discuss the business aspect of their potential product and develop a rough prototype from craft-based materials. Students had the opportunity to work on this design project between the instructional modules, which gave them the opportunity to apply the instruction they were receiving directly to their team's design process.
Assessment Results
There were two types of assessment performed with the inaugural boot camp. The first evaluation involved student self-assessment of their entrepreneurial mindset and knowledge using both a preand post-boot-camp survey. These surveys were based in part upon the Entrepreneurship Knowledge Inventory (EKI) for measuring self-assessed entrepreneurial knowledge (Besterfield-Sacre et al., 2012) . In the second assessment, students developed pre-and post-product-design process maps to demonstrate any changes in their understanding of this content. This second form of assessment was not continued after the first implementation in 2013, as it was observed that the short, intensive structure of the boot camp did not provide sufficient time to measure changes in students' understanding of the design process. A detailed explanation of the results from the product-design process map exercise can be found in Bodnar et al. (2014) . This modification in assessment strategy to focus on program outcomes rather than changes in students' mindset over a short period of time is supported by the recent boot-camp study performed by Kwong et al. (2012) , where they also remarked that a longer time period for assessment of entrepreneurial outcomes is necessary to measure change. Given our small sample size, the assessment from these two boot camp implementations serves as a preliminary contribution to the literature.
Attendance Analysis
We experienced an increase in the number of students who participated in and completed the boot camp in 2014 versus in 2013. For the 2014 boot camp, 23 students fully participated; in 2013, ten students completed the experience. We attribute this increase in participation between 2013 and 2014 to the fact that innovation and entrepreneurship are becoming a major focus on our campus. The University of Pittsburgh launched The Innovation Institute in 2013 as its center for activities to foster innovation and entrepreneurship on campus and throughout the region, including business-pitch competitions for students. These activities are receiving a significant level of publicity, and the university administration wants to promote a culture of innovation and entrepreneurship among its faculty, staff, and students. In addition, the presence of the University Innovation Fellows, undergraduates who participate in NSF's Epicenter program, has broadened awareness of the benefits of an innovation skill set for engineering career development. The fellows have worked diligently within our school to ensure that other underclassmen are aware of the opportunities within innovation and entrepreneurship and the associated career benefits.
Survey Analysis
The demographics and backgrounds of the participants were gathered via a pre-boot-camp survey and are shown in Table 1 . The participants remained a somewhat diversified group in 2014 in terms of gender, ethnicity, and major.
The greater awareness among the 2014 participants regarding innovation is exemplified in the percentage shown at the bottom Table 1 , in which 57% of the participants were aware before the boot camp of campus resources for translating ideas to market. This is in comparison to just one student out of 10 in 2013. Among the 2014 participants, there were four students (17%) who thought they could definitely or probably start a business prior to the boot camp, compared to one out of ten in 2013. There was one student in 2014 that had his/her own business already, although none did in 2013. In 2014, 18 students (78%) expressed an interest in starting a business in the next five or ten years; this proportion was 8 in 10 in 2013.
In the pre-boot-camp survey, we also assessed students' familiarity with various entrepreneurship concepts using the EKI discussed previously. Table 2 details the number of participants who indicated "high" or "very high" familiarity with these concepts before the boot camp began. "High" signified that the student could explain the concept in depth, and "very high" signified that he/she could additionally apply the concept. The full scale also included the following options: "none," which signified that the student had never heard of the concept; "low," which indicated the student had heard of it but wasn't sure what it meant; and "moderate," which signified that the student could explain the concept partially. In 2013, the students most frequently indicated "high" or "very high" familiarity with consumer needs and creativity. In 2014, the students also felt most familiar with the concept of creativity, along with intellectual property protection. This was followed by consumer needs, business plans, and elevator pitches. During both years, there were very few students who felt highly familiar about technology transfer or intrapreneurship.
On the pre-boot-camp survey, we also posed two open-ended questions to assess initial student perceptions and knowledge regarding key innovation and entrepreneurship skills, which provided formative feedback to our instructional efforts. In the first question, we asked, "What do you think are the most important skills to have related to innovation and entrepreneurship for your future career?" In the second question, we asked, "What is the "muddiest point" for you related to innovation, entrepreneurship, or starting a business?" On the post-boot-camp survey, we posed a follow-up question, "Which important skills have changed as a result of the Boot Camp?" We performed a content analysis of each of these questions (Neuendorf, 2002) . Each student response was coded by two individuals. One coder was the boot-camp instructor, and the other coder was the assessment analyst for the project. When the coders disagreed on a certain code, they discussed until agreement was reached. Nonetheless, their first-time reliability based on Cohen's Kappa (Norusis, 2005) is shown in Table 3 . These values suggest strong agreement beyond chance (Norusis, 2005) . The frameworks used for the coding were developed by the assessment analyst based on a grounded, emergent qualitative analysis using all student responses (Neuendorf, 2002) . The boot-camp instructor evaluated the frameworks for accuracy and efficiency. Based on data from both the 2013 and 2014 surveys, the frequency distribution of the most important skills identified prior to the boot camp by the 32 participants who provided data for both surveys data is shown in Table 4 . It is important to note that many of these characteristics relate back to the broader definition of entrepreneurial mindset from an engineering perspective in Figure 1 . Particular elements in Table 4 that directly relate to this definition include creativity, business acumen skills such as sales ability and leadership, communications, business relationships, risk taking, customer focus, recognition of opportunities, and perseverance.
On both the 2013 and 2014 pre-camp surveys, we asked the students to identify their "muddiest points" related to innovation, entrepreneurship, or starting a business. The frequency distribution of these "muddiest points" is shown in Table 5 . Issues related to starting a business, including funding and capital, topped the list, with 50% of the respondents identifying this topic as the "muddiest." However, we were pleased to learn on the post-camp survey that 31 out of the 32 respondents (97%) thought their "muddiest point" had been made clearer or resolved as a result of participation in the boot camp. We believe that this resolution of "muddiest points" can be attributed to the curricular instruction that was built into the boot camp. In particular, students attended a one-hour seminar provided by a staff member at the Office of Technology Management that focused upon the steps necessary for creating a business and how ideas within the university environment are transitioned to products that are either licensed or used as the basis for university start-ups. The curriculum also contained a one-hour seminar on different brainstorming techniques in which the students gained exposure to both structured and non-structured methods for idea generation, thereby assisting with the "muddiest points" about developing innovative ideas. They had the opportunity to apply these techniques directly to relevant example problems, which likely helped to facilitate the transfer of knowledge. On the post-camp survey, we also asked students if any of the important skills they identified on the pre-camp survey had changed as a result of the boot camp. Twenty-four (24) of the 32 respondents (75%) thought the skills they initially listed as being important to innovation and entrepreneurship relative to their future careers had changed as a result of the boot camp. The frequency distribution of the skills they believed had changed is shown in Table 6 . The coding framework used for this question was the same as that used for the important skills identified on the pre-camp survey. Thus, our boot camp appears to have been most effective in the areas of creativity, thinking outside the box, and customer focus. To expand upon these changed skills, the curriculum for the boot camp was based around the Lean LaunchPad instructional methodology (Blank & Engel, 2013) . In this form of entrepreneurship instruction, the customer is central to the design process, and students are taught how to identify customers' needs, obtain customer feedback on ideas, and iterate on their designs. We believe this central instructional strategy was a key contributor to the changes reported in the customer-focus skills. The boot camp also employed numerous examples of devices and products that have been brought to market and discussed the process involved. During these discussions, it was emphasized that designers should examine a problem from multiple perspectives to generate ideas that could provide new solutions to existing problems, thereby driving changes in the students' creativity skills.
Lessons Learned through Sequential Offerings of an Innovation and Entrepreneurship Boot Camp for Sophomore Engineering Students
Another component of the boot camp that may have led to change in creativity and thinking outside the box were the games that related to pre-conceived constraints. Through this experiential learning component, students were given simple tasks to complete; however they often imposed their own restrictions on how the problem could be solved. In the "Tin Shoe" game, student groups were told to pass around a tin can in the shortest amount of time using only their shoes, with the fastest team winning the game. Most student groups attempted to complete this task by sitting on the floor and balancing the tin can on their shoes and then passing it from one team member's shoe to the next. However, some groups realized that the shoes did not necessarily need to be on the feet and that one shoe could be removed, the tin can placed in the shoe and then easily passed around. This type of experience demonstrates to students how they often impose unnecessary limitations on problems, thereby limiting their potential idea space. It also provides students with an appreciation for how difficult it can be to generate new ideas when presented with a problem and reinforces the need for creativity and thinking outside the box.
As a final item of interest from the post-camp survey, 30 out of 32 respondents (94%) in 2013 and 2014 indicated that they intended to remain a part of our innovation and entrepreneurship community within the school, in part by attending the subsequent academic year challenges.
Analysis of the Academic Year Challenges
After the 2013 boot camp, we instructed the participants to attend at least three subsequent Academic Year Challenges (AYCs) to maintain an active status in the community. These AYCs had a similar structure to the hands-on activities that were built into each day of the boot camp and were provided as a means to reinforce and expand upon the students' knowledge of creativity, innovation, and entrepreneurship. In one of these activities, students were given a single sheet of aluminum foil and told that they had 15 minutes to construct a boat that could float in water when carrying a number of quarters. They were not instructed how many quarters it would have to hold or the location of the quarter placement within the boat.
As it turned out, we actually offered only four AYC events versus the anticipated six; therefore, we feel a more realistic expectation would have been attendance of a minimum of two events. Among the ten participants in the 2013 boot camp, four attended two subsequent AYCs, and two students attended one event.
We distributed a survey after each AYC for formative evaluation and feedback purposes. We asked a similar question on each survey to obtain the student's perception of the AYC's contribution to his/her innovation and entrepreneurship skills. The distribution of responses is shown in Table 7 . Most responses were in the "medium" or "high" category. We believe that this feedback demonstrates the benefit of follow-up events that continue to build upon the base of innovation and entrepreneurship skill development that was initiated through the boot camp. To what degree did the team-based activity drive you to be creative with a solution? 11 2 13
October 2013
To what degree did the team-based activity drive you to be innovative with a solution? 3 3
November 2013 To what degree did the games-based session help you build skills related to innovation and entrepreneurship? 4 6 2 12
March 2014
To what degree did the shark tank design challenge help you build skills related to innovation and entrepreneurship? 7 8 15
We also observed that the type of activity offered during an event, such as an AYC, will influence students' perception of their skills development. For instance, the games-based workshop, although showcasing multiple types of games that drive skills associated with an entrepreneurial mindset, was not rated as highly by the students as a forum for innovation and entrepreneurship skill development in comparison to the shark-tank design challenge. This is likely due to the perceived "fun" or "silly" nature of the games experience. In contrast, with the shark-tank design challenge, students were given the opportunity to move through idea generation, rapid prototyping, and pitching their ideas to a panel of faculty members, and students placed much higher value on their innovation and entrepreneurship skill set development, with 100% of students indicating medium or high effectiveness of the experience. In comparison, with the games experience, just 75% indicated medium or high effectiveness. This type of feedback is essential when planning these types of cocurricular events for students. It can allow the organizers to ensure that the activities demonstrate a clear connection to innovation and entrepreneurship skill set development from the student perspective. We believe this will in turn lead to greater participation in these events, as students will feel that their time is being invested well and that they are gaining a competitive edge through their participation.
Analysis of One-Year Follow-Up Survey
We conducted a one-year follow-up survey with the 2013 boot-camp participants as a form of program evaluation. We received six responses from the ten participants. Although no students reported having taken any courses related to innovation and entrepreneurship after completing the boot camp, two reported participating in an innovation and entrepreneurship workshop, and three reported joining or starting an extracurricular organization that encourages application of innovation and entrepreneurship skills. Thus, we have knowledge that some of the 2013 participants were active in the larger innovation and entrepreneurship community after their boot-camp experience. Four students provided responses to the following question: "How much did the 2013 Boot Camp influence the development of your innovation and entrepreneurship skills, knowledge, viewpoint, or behavior?" On a scale of 1 to 5, two students indicated a 3 (somewhat influential), and two indicated a 4 (very influential).
Discussion
Implementation of an entrepreneurship boot camp provides the opportunity for students to gain exposure to entrepreneurship elements in an informal setting. Providing a venue in which engineering students can learn the different elements involved in developing a business and how to apply their technical skills to address problems of the local community and beyond can be an important first step in developing the entrepreneurial mindset. Weilerstein et al. (2004) demonstrated that even a short, one-day intensive experience enabled participants to leave with a better understanding of how to become a technology entrepreneur. It was also observed by Kwong et al. (2012) that the informal environment of a boot camp enables students to gain a better appreciation of the qualities that will support their pursuit of starting a business.
As a result of our implementation of an engineering innovation and entrepreneurship boot camp, we have observed an impact on skills that both our students and faculty believe are important to their entrepreneurship education. When examining student responses to what they felt were the most important skill sets for innovation and entrepreneurship prior to participation in the boot camp as shown in Table 4 , we observed that all of the traits listed relate back to those skills identified under the engineering definition of an entrepreneurial mindset in Figure 1 . Interestingly, at this point students placed much higher value on business-related and interpersonal skills, such as communications, networking, open -mindedness, and business savvy, versus skills seen to be at the intersection of the engineering and business perspectives of the entrepreneurial mindset, such as perseverance, risk taking and opportunity recognition. Another interesting observation is the lack of inclusion of tolerance for ambiguity as a trait that is important to innovation and entrepreneurship. Perhaps this is due to the limited experience of students entering the boot camp or a lack of knowledge about the amount of uncertainty that entrepreneurs will face as they proceed with translating ideas to market.
Upon completion of the boot camp, we noticed that skill sets related to creativity and customer focus were identified most frequently as having changed as a result of the boot camp, as shown in Table 6 . This was a very promising result, as the focus of the boot-camp instruction was to highlight the importance of the customer in the design process and to explore different techniques for generating ideas to address customer problems. Interestingly, there were still very few students who reported changes in the skill sets shown to overlap between the engineering and business perspectives of the entrepreneurial mindset, such as recognition of opportunities and perseverance. This may be due to the lack of focus on these areas of entrepreneurial mindset as part of the boot camp. Future instruction could be tailored to include more examples of how these elements are beneficial to entrepreneurs and drive the creation of successful businesses. It appears that students' perceptions of skills important to innovation and entrepreneurship development were shaped by their experiences during the boot camp. Moving forward, it will be important to ensure that the boot-camp curriculum, although centered on customer-focused design, also provides examples and instruction that reflect additional aspects that are important to an engineering entrepreneurial mindset.
In summary, the assessment results obtained from these two initial boot camp offerings have shown that this type of environment can provide a forum for learning innovation and entrepreneurship content, which can lead to changes in students' perceptions and understanding of characteristics that comprise an entrepreneurial mindset. Although it wasn't possible to directly measure the development of these specific traits within the time frame of the boot camp implementation, it was possible to create a supportive environment that provides the framework for students' future development in these areas. For this reason, the development of similar programs at other institutions should be pursued as a means to provide an experience where students can build upon curricular foundations in an environment that encourages exploration.
Limitations of the Study
Given the relatively small number of student applicants to our inaugural boot camps, our study was performed with a small sample of 33 students; therefore, it may be difficult to generalize the results obtained to a larger student population. In addition, due to the short time frame of our boot camp, we did not aim during the 2014 event to measure significant changes in students' entrepreneurial mindsets and their understanding of the customer design process. Rather, we focused our assessment on program evaluation for creating stronger and more robust programs for the students.
Also, given that we began the boot camps in 2013, we only have one year of follow-up longitudinal survey data on the participants. As described in Kwong et al. (2012) , these types of implementations lend themselves better to longitudinal studies that provide a better opportunity to measure students' changes over time and in different contexts. It would be highly informational to follow two cohorts of students with similar characteristics, where one cohort participated in the boot-camp experience and the other cohort did not. Changes observed in both of these populations could be very enlightening about the impact of the boot-camp experience on future professional development.
Conclusions
Our study describes the preliminary assessment results obtained from the implementation of a cocurricular engineering innovation and entrepreneurship boot camp during the summers of 2013 and 2014. The boot camps took place over a two-and-a-half-to three-day period, in which students were exposed to a combination of lecture and active learning on the product design process and the integral role the customer plays within this process. Survey analyses demonstrated that students who participated in the boot camp believed there were changes in their understanding of the customer within the product design process. In addition, nearly all students (97%) believed the boot camp helped them gain clarity on their "muddiest points" related to innovation, entrepreneurship, and starting a business.
Overall, our analysis has shown that an intensive entrepreneurship boot camp for engineering students in the sophomore year can introduce concepts related to innovation and entrepreneurship at a relatively early point in their engineering careers. It has also demonstrated that students who gain this early exposure to innovation and entrepreneurship concepts may demonstrate interest in participation in other co-curricular activities such as workshops and extracurricular activities related to entrepreneurship, as identified in the one-year follow-up survey. We have the goal of performing longer-term studies on students that have participated in our boot camps to determine how this experience has shaped their broader professional development and promoted characteristics that are associated with an entrepreneurial mindset. We plan on doing this assessment through creation of a LinkedIn group that will allow us to follow up with boot-camp participants and monitor their participation in entrepreneurship activities based on their profile posts over time. We also plan on investigating other quantitative measures for determining changes in students' entrepreneurial mindsets over time.
